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ABSTRACT 

Microtubule  targeting  drugs  are  considered  as 
successful  anticancer  agents.  The  hunt  for  novel 
microtubules  targeting  agents  is  an  exciting  anticancer 
research  area,  as  new  drugs,  may  not  only  show  better 
potency  and  bioavailability  but  may  also  differentially 
affect  the  microtubule  assembly  and  thus  provide  new 
insights  about  microtubule  dynamics  and  polymer 
biology.  Cold  liable  nature  of  microtubules  is  bases 
for  tubulin  isolation  and  screening  of  novel  tubulin 
binding  agents.  Direct  effect  of  different  compounds 
on  microtubule  architecture  and  mitotic  index  in 
MCF-7/HeLa  cell  cultures  is  also  used  as  a  screening 
strategy.  SRB/MTT  assays  that  measure  cell 
proliferation  are  also  used  as  preliminary  screening 
strategy  to  determine  the  effect  of  different 
compounds  on  cell  proliferation  for  identifying 
microtubule  targeting  agents.  Keeping  in  view  the 
complexity  of  these  assay  systems,  the  possibility  of 
sperm  motility  as  a  screening  strategy  for  identifying 
the  novel  microtubule  targeting  drugs/agents  was 
explored.  So,  the  effect  of  known  microtubule 
targeting  agents  on  sperm  motility  was  determined. 
The  results  suggest  that  nocodazole  and  colchicine 
does  not  affect  sperm  motility,  thus  impairment  in 
sperm  motility  cannot  be  developed  as  a  general 
method  for  screening  of  microtubule  targeting  drugs. 
However,  curcumin  was  identified  as  a  potent 
compound  affecting  spenn  motility,  indicating  the 
possibility  that  in  future  curcumin  or  its  derivatives 
might  be  used  as  natural  contraceptives. 

INTRODUCTION  &  DISCUSSION 

Microtubule  targeting  agents  are  considered  as 
successful  anticancer  agents[l].  The  hunt  for  novel 
microtubules  targeting  agents  is  an  exciting  research 
area  as  new  microtubule  targeting  agents  may  not 
only  show  better  potency  and  bioavailability  but  may 
also  differentially  affect  the  microtubule  assembly  and 
provide  new  insights  about  microtubule  dynamics  and 


polymer  biology.  Microtubules  are  cold  liable  tubulin 
polymers  [2,  3].  The  cold  sensitive  characteristics  of 
microtubules  is  exploited  for  tubulin  isolation  by 
allowing  microtubules  to  depolymerise  by  keeping  at 
4°C  ,  followed  by  re-polymerization  of  Tubulin  in  the 
presence  of  1  M  glutamate  and  10%  v/v  DMSO  at  37 
°C[4-7].  Pure  tubulin  is  further  purified  by  passing 
through  size  exclusion  gel  filtration  column. 
Similarly,  MAP -rich  tubulin  is  isolated  by  two 
consecutive  cycles  of  polymerization  and  disassembly 
in  the  presence  of  4  M  glycerol  [5].  Both  pure 
tubulin(  10  pM  )  and  MAP-rich  tubulin  (1  mg/ml)  in 
25  mM  Pipes  pH  6.8  containing  3  mM  MgCF,  1  mM 
EGTA  when  incubated  with  or  without  different 
concentrations  of  compounds  for  X-  min  on  ice  allow 
binding  of  compounds  to  ap-tubulin  dimers[6,  7]. 
Then,  polymerization  reaction  is  initiated  by 
providing  1  mM  GTP  and  the  course  of 
polymerization  can  be  monitored  using 
spectrometer/turbidimeter  at  37  °C[8],  The  assays 
determine  the  relative  change  in  the  polymerization 
kinetics  of  control  and  compound  treated  samples. 
The  assay  is  useful  in  detennining  the 
polymerization/depolymerisation  nature  of  tested 
compound  with  respect  to  vehicle  treated  control.  It  is 
to  be  noted  that  buffering  conditions/  composition  for 
compound  screening  varies  from  one  lab.  to  another. 
Sulforhodamine  B  (SRB)assay  and  MTT  assay 
determine  the  cell  proliferation  rate  are  also  used  as 
preliminary  screening  strategy  to  find  out  the  effect  of 
different  compounds  on  cell  proliferation[9-l  1]. 
Direct  effect  of  different  compounds  on  microtubule 
architecture  and  mitotic  index  in  MCF-7  or  HeLa  cell 
is  also  used  as  a  screening  strategy.  The  affect  on 
microtubule  architecture  and  mitotic  index  is 
visualised  and  counted  by  performing  staining  for 
microtubules  and  phospho-histone  h3  (serlO), 
respectively.  Mitotic  index  is  the  number  of  cells  in 
mitosis  per  100  cells  counted.  As  microtubule 
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targeting  agents  hamper  microtubule  dynamics  and 
tubulin  polymerization,  thus  microtubule  targeting 
agents  inhibit  cell  cycle  progression  and  cause  mitotic 
block(increase  mitotic  index).  The  importance  of 
novel  microtubule  targeting  agents  and  complexity  of 
sample  preparation  and  protein  purification  process 
required  for  spectrometer/  turbidimeter  assays, 
highlights  the  importance  of  exploring  new  screening 
strategies  to  identify  microtubule  targeting  agents. 
The  possibility  of  using  sperm  motility  as  a  screening 
strategy  for  the  identification  of  novel  microtubule 
targeting  drugs  was  explored.  Experiment  using  three 
drugs  was  used  as  a  pilot  experiment  to  explore  the 
validity  of  the  project  and  boar  semen  was  used  as 
source  of  sperms  and  sperm  motility  was  calculated 
by  automatic  semen  analyser.  Nocodazole,  Curcumin 
and  Colchicine  are  known  microtubule  targeting 
drugs[12-15].  The  results  of  experiment  suggest  that 
Nocodazole  and  colchicine  does  not  affect  spenn 
motility(data  not  shown),  thus  spenn  motility 
experiment  cannot  be  developed  as  a  general  method 
for  screening  of  microtubule  targeting 
drugs. However,  we  have  identified  that  Curcumin  a 

Table  1:  Control 


microtubule  targeting  compound  inhibits  sperm 
motility  while  as  Nocodazole  and  Colchicine,  the 
potent  microtubule  targeting  drugs  have  no  effect  on 
spenn  motility.  Thus,  our  results  suggest  that 
curcumin  acts  on  sperm  motility  by  other  method 
rather  than  acting  on  flagellar  microtubules  of 
spenn[16].  The  comparison  of  effects  of  these 
microtubule  targeting  drugs  on  somatic  cell 
microtubule  networks  suggests  that  Nocodazole  and 
Colchicines  possess  strong  effects  on  microtubule 
network  at  lower  concentrations  than 
curcumin.  Thus,  these  results  suggests  that  flagellar 
microtubules  are  sheathed  and  protected  from  the 
access  of  microtubule  targeting  drugs  and  curcumin 
acts  on  sperm  motility  by  some  other  mechanism, 
rather  than  acting  on  microtubules  [17].  The  results 
suggest  that  curcumin  may  act  as  potent  natural 
contraceptive[18].  Following  tables  and  plots  show 
effect  of  curcumin  on  sperm  motility  and  directional 
progressive  motility  of  sperm  population.  Curcumin 
decreased  sperm  motility  in  a  concentration  dependent 
manner. 

Sperm  motility 


Time  Point  (hours) 

Motility  of  Control 

Progressive  motility  of 
Control 

0.17  (lOminutes) 

84.7 

11.26 

0.41  (25minutes) 

92.37 

68.64 

0.57  (3 5 minutes) 

63.4 

34.02 

0.74  (4 5 minutes) 

70.92 

52.48 

0.91  (5  5  minutes) 

89.44 

78.05 

1 .09  (65minutes) 

94.86 

69.78 

1.21  (73  minutes) 

87.45 

68.24 

1.34  (80minutes) 

86.89 

68.56 

1 .48(90minutes) 

56.86 

34.56 

Table  2:  25pM  Curcumin  Sperm  motility 


Time  Point  (hours) 

Motility  of  25pM  Curcumin 

Progressive  motility  25pM 
Curcumin 

0.17 

89.46 

38.74 

0.41 

71.17 

47.86 

0.57 

91.8 

59.41 

0.74 

89.74 

78.13 

0.91 

95.05 

70.38 

1.09 

91.32 

75.09 

1.21 

88.24 

69.72 

1.34 

58.26 

44.56 

1.48 

75.35 

65.07 
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Table  3:  75pM  Curcumin  Sperm  motility 


Time  Point  (hours) 

Motility  of  75pM  Curcumin 

Progressive  motility  75pM 
Curcumin 

0.17 

82.59 

10.34 

0.41 

44.36 

21.81 

0.57 

13.44 

3.78 

0.74 

34.48 

17.24 

0.91 

45.77 

18.07 

1.09 

21.24 

8.03 

1.21 

14.69 

3.4 

1.34 

16.38 

8.72 

1.48 

22.64 

12.87 

Table  4:  125  pM  Curcumin  Sperm  motility 


Time  Point  (hours) 

Motility  of  125pM  Curcumin 

Progressive  motility  125pM 
Curcumin 

0.17 

90.75 

32.08 

0.41 

18.54 

3.95 

0.57 

16.75 

6.23 

0.74 

12.34 

3.05 

0.91 

17.78 

3.36 

1.09 

11.06 

0.98 

1.21 

12.17 

2.89 

1.34 

11.6 

2.5 

1.48 

9.65 

1.54 

Table  5:  250  pM  Curcumin  Sperm  motility 


Time  Point  (hours) 

Motility  of  250jtM 

Curcumin 

Progressive  motility  250|nM 
Curcumin 

0.17 

49.36 

7.84 

7.1 

1.27 

0.57 

7.87 

0.93 

0.74 

7.67 

0.47 

0.91 

8.6 

2.74 

1.09 

0 

0 

1.21 

0 

0 

1.34 

0 

0 

1.48 

0 

0 
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Table  6:  500  pM  Curcumin  Sperm  motility 


Time  Point  (hours) 

Motility  of  500pM  Curcumin 

Progressive  motility  500pM 
Curcumin 

0.17 

5.97 

1.26 

0.41 

0 

0 

0.57 

0 

0 

0.74 

0 

0 

0.91 

0 

0 

1.09 

0 

0 

1.21 

0 

0 

1.34 

0 

0 

1.48 

0 

0 

Table  7:  1000  pM  Curcumin  Sperm  motility 


Time  Point  (hours) 

Motility  of  ImM  Curcumin 

Progressive  motility  lpM 

Curcumin 

0.17 

7.3 

1.31 

0.41 

0 

0 

0.57 

0 

0 

0.74 

0 

0 

0.91 

0 

0 

1.09 

0 

0 

1.21 

0 

0 

1.34 

0 

0 

1.48 

0 

0 

Graphical  representation  showing  effect  of  different  concentrations  of  Curcumin  on  Sperm  motility: 


Effect  of  Curcumin  on  sperm  motility 
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The  traces  depict  the  effect  of  curcumin  on  spenn  shows  concentration  dependent  decrease  in  presence 
motility  at  different  time  points.  The  sperm  motility  of  curcumin. 
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RESULTS  AND  CONCLUSION: 

Spenn  motility  assay  cannot  be  used  a  general 
screening  test  for  identifying  microtubule  targeting 
agents.  Curcumin  a  mild  microtubule  targeting  agent 
affect  sperm  motility  in  a  concentration  dependent 
manner.  The  results  suggest  possible  future  use  of 
curcumin  as  a  contraceptive. 
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